A 40-year-old lady presented with fever for the 1-month duration, skin rash for 7 days, and seizures with altered sensorium of 3 days duration. Seven months before the present illness, she was admitted in IGMC Shimla with complaints of seizures and fever for a short duration (8 days). Based on neuroimaging, a diagnosis of neurocysticercosis (NCC) was considered and the patient was started on antiepileptic drugs (sodium valproate (max 600 mg), albendazole, steroids (max 40 mg), tapering doses, and stopped over 1 month), doxycycline, and cefoxime. Despite treatment, the patient kept having occasional seizures, headache, loss of weight, and appetite. The patient had stopped all the medications and visited PGI neurology out patient department (OPD) 1 month before the current admission where she was started on carbamazepine in view of partial epilepsy.
Hb, hemoglobin; TLC, total leukocyte count; DLC, differential leukocyte count; Plts, platelets; ESR, erythrocyte sedimentation rate hypotension. She sustained shock and cardiac arrest on 17/4/15 from which she could not be revived and was declared dead at 8:15 am. Dr Vivek Gupta: MRI brain (September 2014): Shows multiple areas of hyperintensities on T2-weighted imaging with moderate edema around it. Possibility of NCC or infective etiology is considered. NCCT and CECT (April 2015): shows multiple ring lesions with enhancements seen in frontal lobe, temporal lobe, and occipital lobe in the gray-white matter junction which was hyperintense on non-contrast CT suggesting these to be hemorrhagic. These lesions were both in the supra-and infratentorial locations ( Fig. 1 ). Possibilities considered are metastasis, fungal infections, and remotely opportunistic infections.
CXR shows perihilar consolidation on the left lobe of the lung which could be either infective or because of aspiration.
Case analysis
In a 40-year-old immunocompetent lady presenting with recent onset febrile illness, focal seizures with secondary generalization, and imaging suggestive of multiple ring-enhancing lesions, the first possibility considered would be infective granulomas such as NCC. 1 , 2 Though the patient had been started on steroids, antiepileptics, and albendazole, she did not respond in the due course. She continued to have a headache and recurrent seizures with weight loss and loss of appetite. After a duration of 1 week of change of antiepileptic drug to carbamazepine, she developed with fever, skin eruptions, and seizures with altered mental status. These were probably due to the new drug added and responded to steroids. The altered mental status was due to raised intracranial pressure (ICP).
Differentials of hemorrhagic ring-enhancing lesions would be a fungal infection, nocardiosis, toxoplasmosis, metastasis, and tuberculomas (Table 4 ). Based on the rapid progression of the disease and the subsequent neuroimaging, initial diagnosis of NCC would be less likely. 3 In imaging, there was less leptomeningeal enhancement with no basal or cisternal enhancement that makes the possibility of central nervous system (CNS) tuberculosis less likely. This is corroborated by normal sugar with a mild increase in protein in the CSF analysis. 4 Toxoplasmosis is a stronger contender among the radiological differential diagnosis; however, the patient was negative for retrovirus and the lack of basal ganglia lesions makes toxoplasmosis less likely. 5 Cerebral nocardiosis in the absence of lung lesions is also odd. The progression of the disease both clinically and radiologically points toward a metastasis.
Cerebral metastasis can be the initial manifestation of underlying malignancy in many cases. The three most common primary sources are lung carcinoma (40-50%), breast carcinoma (15-25%), and melanoma (5-20%). 6 Twenty percent of cases may not have the primary site of tumor identified during the lifetime.
Transaminitis in this patient could have been caused by carbamazepine intake or by tumor infiltration.
Terminal events could be because of aspiration that induces aspiration pneumonitis (ARDS) or a thromboembolism due to a procoagulant state caused by malignancy. 
Final Clinical Diagnosis

CliniCal DisCussion
Prof Subash Varma. Comments from the treating unit. Prof Ashish Bhalla: The case has been very well discussed. During the time when the patient was admitted with us, there were two things we were trying to control. One was raised ICP and the second was the skin rashes, which we thought could be because of the antiepileptic drug she was taking. That's why pulse methyl prednisolone was given to control the skin rash and antibiotics were given to cover the lung infiltrates and the secondary Staphylococcus infection of the skin lesions. The terminal event could be because of flaring up of the lung lesion and may not be attributed to the ARDS since the patient received methylprednisolone at a higher dose. One can have flaring up of the infection. There is nothing in radiology to suggest a primary lung lesion including malignancy. I do not think gynecological examination was done because it was not in the primary consideration; that's what we should have looked for. The patient needed more investigation in that front. In the emergency, the aim was to control the skin lesions and the raised ICP along with covering for the infection. Prof Vanita Suri: In this patient, though the chest X-ray was normal, one must always think about choriocarcinoma, especially in women. A urine pregnancy test should always be done in conditions such as brain lesion, seizures, or malignancy. Dr Gaurav Prakash: Classical brain metastasis presenting as a ring-enhancing lesion is not a very common finding. Metastatic renal cell carcinoma and melanoma are the two most common primaries. Unfortunately, we do not have any information regarding skin examination apart from rash. Breast and gynecological examinations are mandatory during the evaluation of space occupying lesions (SOLs) in the brain. By the speed of deterioration and demise, I believe this a case of malignancy. Prof Vivek Lal: There are two important components in this case: the clinical and the radiological profile. If we look at the clinical profile, this patient has a very rapid downhill course. Till September, she was well, then she has a brief illness. She has brief seizures and fever but she continues to lose weight and appetite. But when she comes here in the month of April in a conscious drowsy state, within 5 days, it is all over. So near the end, the disease gained momentum. Note one thing that she has a CSF that shows only 10 cells, normal sugar, and marginally elevated proteins that exclude an infective etiology like fungal. But then, this patient also had neck rigidity and positive kernig' sign, which implied that she was coning because of raised ICP and SOL. If the first MRI was given to me, I would make a diagnosis of NCC. But the subsequent CT scan in this admission leaves no scope but to deny the original MRI findings. The CT scan and these CSF findings would make me consider a noninfective etiology like a metastasis from an unknown site. A choriocarcinoma, in view of hemorrhage, would certainly be a possibility followed by renal cell carcinoma. Prof Manoj: Multiple lesions, with significantly raised ICP and areas of hemorrhage, a possibility of metastasis is more likely. Dr Varun: One thing, which is not explained by metastasis, is fever. During both the time of presentation, in IGMC and PGI, the patient had a fever with hypergammaglobulinemia. In view of this, could it still be tuberculosis. Dr Aastha Takkar: The low-grade fever was already going upon and that is why metastasis was considered. During the next presentation, the fever can be attributed to the carbamazepineinduced drug rash. Prof Modi: With the presence of hemorrhagic lesions, tuberculosis is highly unlikely. We have our own serial MRI data in CNS tuberculoma in which we have not seen a hemorrhagic lesion. We should have doubted the diagnosis of cysticercosis when there were only a few cysticerci lesions. If SWI films would have been given, we would have thought about hemorrhagic lesions. Prof Subhash Varma: You think hemorrhagic lesions were present in the first MR? Prof Vivek Gupta: First MRI was a conventional MRI. It does not show any evidence of hemorrhage. There was no T2 hypointensity. There is something called visual paradox in radiology. Artefactually increased intensity over a dark background is the paradox. Prof Subhash Varma: In today's case, we have a young woman with multiple ring-enhancing lesions that progressed while on treatment. Initial impression was NCC. Infectious etiology on treatment for 6 months duration is lower down the line. We are considering metastasis today. The liver lesion could be because of carbamazepine intake rather than metastasis.
The primary site is the question now. Many possibilities of the primary site were discussed. I now invite Dr Amanjit Bal for presenting the pathology protocol.
pathology FinDings
A complete autopsy was performed. The prosectors noted the deceased to be of moderate build. The pleural, pericardial, and peritoneal cavities were within normal limits.
The brain weighed 1,955 g. There was cerebral edema noted in the form flattening of gyri and close opposition of sulci. Right cerebellar tonsillar herniation was noted. There was a small depression in the parietal region. On slicing, multiple well-defined nodular lesions were noted in bilateral superior frontal gyri, parietal cortex, middle frontal, basal, basifrontal, occipital lobe, and cerebellar hemispheres (Fig. 2) . These lesions were located in the gray-white junction varied in size from 3 mm to 2 cm with focal cystic degeneration. Microscopic examination of these nodules showed metastatic adenocarcinoma with papillary and micropapillary histologic patterns (Fig. 3) . The tumor cells were immunopositive for CK7, Napsin, and TTF1, while they are negative for CK20. EMA highlighted the reverse polarity in the micropapillary pattern ( Fig. 4) .
A micropapillary pattern of lung adenocarcinoma in brain metastasis is associated with lesser overall survival. 7 Lungs: Both the lungs weighed 1,350 g. Both of them were heavy and sub-crepitent. The pleura was shiny. The cut surface of the left lung showed a firm grayish-white lesion with mucoid surface in the lower lobe measuring 5 × 4 cm. It was located close to the main bronchus. The pleural surface over this lesion was dull. Another tiny nodule of 0.5 cm was seen near the larger nodule. The hilar and carinal lymph nodes were enlarged measuring 0.5-1.5 cm. No thrombus was seen in the major pulmonary vessels. A microscopic examination from the firm gray-white lesion of the left lung showed a tumor arranged in an acinar, papillary, and micropapillary pattern. The tumor cells had round to oval nuclei, vesicular chromatin, and prominent nucleoli. There were foci of intra-parenchymal spread (same side) and lymphatic tumor emboli ( Fig. 5 ).
Molecular Analysis
The tumor was negative for known epidermal growth factor receptor (EGFR) mutations in Exons 18, 19, 20, and 21 by the EGFR mutation analysis kit by real-time polymerase chain reaction (PCR). Tumor cells were positive ALK-1 (D5F3 clone, Cell Signaling) which was later confirmed by the ALK break apart FISH (Fig. 5) . The incidence of synchronous brain metastases in newly diagnosed stage IV ALK-positive NSCLC ranges from 20 to 30%. Cystic brain metastasis has been well observed in ALK-positive lung carcinomas. 8 In addition, there was evidence of bronchopneumonia, pulmonary edema, and a few organized thrombi in pulmonary vessels. Incidental chondroid hamartoma was also noted (Fig. 5 ).
Uterus and ovaries: Section from the endometrium shows the proliferative phase. Ovaries grossly show follicular cysts. Microscopic examination of both showed a similar metastatic adenocarcinoma (Fig. 6) .
Skin: Section from the epidermis showed vacuolation of the basal layer and lymphocytic exocytosis. Dermis showed perivascular lympho-histiocytic infiltrate admixed with a few eosinophils. The lymphocytes were predominantly CD8 positive with occasional CD4-positive cells.
The heart weighed 284 g. The pericardial surface was unremarkable. There was a mild dilatation of the right atrial and the right ventricular cavity. The ventricular wall thicknesses were within normal limits. Valves were within normal limits and no vegetations were seen. There was diffuse discoloration noted in the left ventricular wall. Microscopy of the discolored area showed extensive interstitial edema, focal myocardial necrosis, and inflammatory infiltrate comprising of lymphocytes (CD8 predominant) and macrophages (CD68 positive) indicating myocarditis (Fig. 7) .
The skeletal muscle showed focal similar to lymphohistiocytic inflammatory infiltrate.
The liver weighed 1,310 g. Grossly, the capsular surface was normal with no wrinkling or nodularity. The cut surface was mottled. Biliary tree, portal, and hepatic veins were normal. Microscopy showed preserved a lobular architecture with centrizonal areas of hemorrhagic necrosis noted with reticulin collapse. Portal tracts and hepatic parenchyma showed ill-formed epithelioid cell granulomas with occasional giant cells and eosinophils. The stain of acid-fast bacilli is negative (Fig. 7) .
The bone marrow examination revealed an adequate representation of all marrow elements. A few non-caseating epithelioid cell granulomas with occasional giant cell noted. There was an increase in eosinophilic precursors.
Features like myocarditis, myositis, vacuolar interface dermatitis (rash), and non-caseating granulomas in the liver point toward the carbamazepine-induced drug reaction with eosinophilia and systemic symptoms (DRESS) syndrome (Fig. 7) .
Features of the DRESS syndrome (HLA typing: positive for HLA-A*31:01, Negative for HLA-B*15:02) are the following:
• The DRESS syndrome presents as an extensive mucocutaneous rash, fever, lymphadenopathy, hepatitis, and hematologic abnormalities with eosinophilia. • Liver involvement is the most common visceral manifestation (50-60%). • Myocarditis may develop at the start or up to 40 days after emergence of the drug reaction. 9 • The two common risk variants described for carbamazepineinduced hypersensitivity reactions are HLA-B*15:02 and HLA-A*31:01. 10 Spleen weighed 180 g. The cut surface was congested. Microscopy showed numerous non-caseating epithelioid cell granulomas with giant cells, mostly centered on blood vessels. The stain for acid fast bacilus (AFB) was negative. However, PCR for Mycobacterium tuberculosis was positive (Fig. 6 ). The granulomas in the spleen were more compact compared to the ones in the liver.
Kidneys: Both weighed 240 g. The outer surface was unremarkable. The cut surface showed distinct corticomedullary junction with medullary congestion. Microscopic examination showed mild vacuolar degeneration in the tubules. Glomeruli, interstitium, and blood vessels show no significant pathology (Fig. 6 ).
Gross and microscopic examination from the gall bladder, pancreas, esophagus, stomach, small and large intestine, and adrenal glands did not show any significant pathological findings. 
Final autopsy Diagnosis
Final DisCussion
Prof Subhash Varma: Thank you Dr Amanjit. A very good job of knitting the overall story. Both the clinical and pathological protocols are open for discussion. Prof Ashish Bhalla: Nice presentation of the pathological protocol. We were right in two fronts. One is carbamazepineinduced drug reaction. There was no infection in the brain and we have to start trusting our CSF reports (normal sugar with low cell count). There are two lessons to be learned. Any lesion in the lung should not be ignored and aspiration does not occur in the left lobe. The terminal events have occurred because of the flare-up of infection caused by a high dose of steroids leading to respiratory involvement.
The question to the radiologist: Can we retrospectively think of metastasis in the first MRI? Prof Vivek Gupta: Even retrospectively, it is difficult to consider metastasis in a patient presenting with short duration of seizures, fever with ring, and disc lesion without edema.
Regarding the chest X-ray lesion: A single opacity is seen only one time, so it is difficult to call it as malignancy. Prof Subhash Varma: I would agree with you. However, it is also known that many of the shadows appear larger on chest X-ray follow-up. Prof Bishan Radotra: I would like to say that melanoma hardly metastasizes to the brain. We have seen the primary melanomas of the spinal cord and the brain. And, in our series of metastatic carcinomas in the brain, the lung is the most common cause of primary, especially in adult males. Breast metastasis is usually solitary whereas lung metastasis is multiple. Hemorrhagic lesions were not seen during brain cutting also. Mucin-secreting adenocarcinomas can perplex the radiologists. Tuberculomas with hemorrhage in its wall is also rare. Prof Varinder Singh: There was splenic tuberculosis. But with regard to granulomas in the liver, why was it presented as carbamazepine-induced granulomas? Why not tuberculosis. Prof Amanjit: Both compact and loose granulomas were present in the liver and the spleen. So it could be a combination of drug induced and tuberculosis. Prof Subhash Varma: The granulomas in the liver, skin lesion, and inflammation in myocardium fits better with the DRESS syndrome and that is why it would have been considered. Prof Behra: It is a learning experience for both neurologists and radiologists. Metastasis workup should have been done for this patient. Prof Sanjay Jain: Is magnetic resonance sonography (MRS) sensitive for disc lesions? Prof Vivek Gupta: MRS is essential to characterize the lesion rather than picking up the lesion. Had the MRS been done and if choline would have been present, probably it could have picked up the metastasis. MRS is routinely done in our institute. Prof Parampreet: It is important to educate the patient about rashes when drugs like carbamazepine are given. Especially, when it has a potential to reach up to the Steven Johnson syndrome. Prof Arvind Rajwanshi: There are many lessons to be learned from this case. Repeated CSF examination should have been done and probably it would have picked up the metastasis. Prof Subhash Varma: Thank you very much. Today's case has taught valuable lessons such as limitations in examination, limitations in investigations, and its interpretation. Last is the course of illness, which will provide a better clue. In today's case, it is the lack of response to a steroid that made one to reconsider the initial diagnosis and one patient can have more than one diagnosis.
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